Identification of a multigene family for small heat shock proteins in soybean and physical characterization of one individual gene coding region.
When soybean seedlings are tranferred from 28 to 40 ° C, a heat shock (hs) response is elicited. This is characterized by the synthesis of a new set of proteins (hs-proteins) and by cessation of normal protein synthesis (8). At the level of poly(A)mRNA, a new class of highly abundant RNAs appears which encodes a group of hs-proteins in the low molecular weight range of 15-18 kD (11). The classification of these proteins/genes into several sub-classes is based on a complex sequence relationship for class I protein/genes.This was confirmed by both the complexity and the similarity of southern blot hybridization patterns of genomic DNA digests with class I cDNA-probes. Genomic DNA clones (obtained from λ-libraries by screening with cDNA-probes) for the class I gene 1968 showed cross hybridization with all other class I cDNA-probes. Higher specificity of gene/protein correlation was obtained by variation of hybridization criteria. The specificity of cDNA clone 1968 for the genomic DNA clone λhs68-7 was demonstrated by thermal stability of hybridization at 55 ° C and 65 ° C in 50% formamide compared to other cross-reacting probes. The correlation of clone 1968 with a specific hs-protein was obtained by temperature dependent release of hybrid selected hs-mRNAs at 50, 60, 70 and 85 ° C followed byin vitro translation and two-dimensional gel analysis. The coding regions of hs-genes on genomic DNA clones were mapped by R-loop formation. The position of R-loops was mapped relative to certain restriction sites on subclones of λhs68-7 DNA. The polarity of hs-genes was determined by attaching ϕX174RF-DNA 'labels' to the 3' poly(A)-tails of the mRNAs of R-loops.